Refolding of human beta-1-2 GlcNAc transferase (GnT1) and the role of its unpaired Cys 121.
Human beta1-2N-acetylglucosaminyltransferase (hGnT1) lacking the first 103 amino acids was expressed as a maltose binding protein (MBP) fusion protein in inclusion bodies (IBs) in Escherichia coli and refolded using an oxido-shuffling method. GnT1 mutants were prepared by replacing a predicted unpaired cysteine (C121) with alanine (C121A), serine (C121S), threonine (C121T) or aspartic acid (C121D). A double mutant R120A/C121H, was generated to mimic Gly14, the Caenorhabditis elegans GnT1 counterpart to hGNT1. Each mutant hGnT1 was constructed as an MBP fusion protein and resultant IBs were isolated and refolded. Wild type hGnT1 and mutants C121A, C121S and R120A/C121H transferred UDP-GlcNAc to the glycoprotein acceptor Man(5)-RNAse B, whereas mutants C121T and C121D were inactive. These findings indicated that cysteine 121 has a structural role in maintaining active site geometry of hGnT1, rather than a catalytic role, and illustrates for the first time the potential utility of E. coli as an expression system for hGnT1.